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Plans, Progress, and Problems

1
|
} Mierovave Hadio Relsy and Coaxial Cable in the Soviet Blec --
\
|

1. Imtrodsoton

In view of the strategic imporitence to the Soviet Bloc of malnline tele-
opmniestions facilities uwsing microwveve radio relay end conxial ccsble, en
-all asgessment 18 needed of the present stetus of such facilities and
lans for thelir extension. This report, propared by the Electronies and
lecommunicetions Subcamnittee of the EIC, presemts such an assesszent of
velopent, production, and operational deployment aspects of microveve
o raelay and cosxiel cable facilities and theix essociated multiplexing
meent. The report represents 8 summary of avallsble informstion, &
onsideration of possible problems facing the Soviet Bloe in this field, and
e identification of informsiciom and research gaps.

For the purpozes of this zeport, mainline facilities include those lines
#aing any of the following:

\

i A. HMicrowsve redio relay equipsent heving & potential capacity of

one television chanael and/or 2 or more telephone channele and oper-

,1 ating at frequezucies sbove 1,500 ma/s.

1 B. Cosxial cable squipment heving s potential capacity of cme
television chenmal sad/or 24 or move telephone channels.

¢. Muldiplexing equipment capsble of combining 60 ox uwore tele-
phone chennsls.®

. Research and Dewelorment

Badio relmy equipment was developed by Germeny for use in World Wer II,
48 since then the USSR has become awere of its advantages which include
curity, euwbi-jarming, snd freguency ecopomy. In oyder to increase thelr
cmmupiceticas cepaeity, snd to provide fecilities for television, the USSR
well as Bast Gormeny ond Bumeary, hss developed udcroveve syatems of in-
reasingly higher capacities.

The Soviets fiwst developed the Strela M, e 24-telephone channel system
nperating in the 1769-1955 me/s band, snd. the Strels T, a similar equipment
but withoul telsphone chamnalling equipment which provides ope broad-bapnd
heanel for televislon transmission over distances of about 300 km. Soom
nfter, the Soviets developed the Strels P, more cammonly called the R-60/120,
from & combinetion of the Strela M and Strels T. Operating in the 1,600-2,000

et 8 time which 48 reversible; and one télevision scund channsl in both direc-
sions &% the some Vime. In addition, chepnelling equipeent can be 2dded to

he R-60/120 to provide up to 120 telephone chanrels, each of which can be
converted to seversl telegraph chempels. The B-60/120 is designed for mmlti-
channel telophone service wp to 2,500 Im. end television picture transmission
p o 1,000 k.

‘ Fhe lstest Sovict development in micvoware equipment is the R-600 or
aene, ¥ destgped for television and telephone transeissicms uwp to 5,000 ka.
t is deplgmed for operation in the fyequemcy bend of 3,400 to 3,900 me/s,
provides ope duplex televislon channgl, and up to 1,200 telephone
its firgt phese of ingiallation. Eventuelly a capecity of wp to three
ex television cheorels and sbout 3,840 telephons channels is envisaged.
though the development of the Veans is xeported to bhave been completed, there
& indicaticn of comtimuing rescarch and development work on certedn sections
vy componants of the Tesna alnmed ot refivenent of the systern and a resulitant
mproveRsnt in pexfosmance.

| -

¥ Fron 3 to 24, sixby word-par-mimute teletype chanmels can be substituted
i‘er esch telovhone chenpel. Unless steted ctherwise, & telsphone channel is
onpsidered to be duplex.

#  Por the purposes of this paper, one Vesna unit is defined as ane broed-
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For use with the R-60/120 system, the Soviets have developed the
¥BR 30/60 and the E-60 frequepcy-divisicn multiplezing equipment, which pexmit
he similtensous handling of up to 60 telephone charnnels. For the higher-
spacity Vesns system, Soviet multiplexing systems K-600%, K-900, and K-1920
under development 4o handle multichsmnel telephone signsls. In order to
gse the Vesna equipment to its fullest capacity for telephone servics,
gh-capecity multiplexing equipment is essentiel. Although technological
blems ave inberent in the development of complex electronic equipment, the
Efio'.'iei’.a heve delayed in the development of this equipment longer than would
ormelly be expected. The excessive delay probebly is s matter of priority.
Soviets ave known 40 have given preference to the development of equip-
t for military puvposes. For exsmple, for & nuwhber of years thelr best
ressarch end developent efforts vere directed to the improvement of thelr
sysiem and equipsent. Now that Soviet radars can compavre with thoze of
other country, and have been instelied in large mmibers, it is reasonsble
expect that the efforts of some Soviet engineers and technicians formerly
vechbed to redsyr desigp will be dizected to items lower on the priovity list.
go may well include the Soviet microvave system, refinement of the Vesns,
and its essccisted maltiplexing equipment.

In Eash Gezmany, development of microwave equipment has contimvwed since

ofld Wer IX. The East Cermans have designed & veriety of models designated

RV serics, the lstest of vhich ic the BW:-958, the Eset Geyman counter-

‘ of the Veans. Both have the seme deslgn-potential chennel capacity.
Mlthough the development of the RVG-058 was acheduled for completion by 1960,
[t probably will pot be completed until 1962. This cen be sttributed in large
20 tke shortage of technicel persomnal in East Germany, brought about
1‘;}; the high rate of dsfection to the West.

The development of mulbtiplexing equipment for the RVG-958 probably will be
major problem, slthough such a set is reported to be under laborstory develop-
. So fer, the ¥-60, s 60-channel set, is the highest cepacity unit under
opment in Best Cezmany. Sone experimental models of the V-60 have been
roduced Ly the VER Permmellieverk, Bautzen, tut they have not functioned sstis-
sctorily vhen tested on cable lines. This equipment was to be available for
nstallation fn 1959. Indications ave, however, that avallebility will be de-
wil eometime in 1961.

In HEungary, beginning in the eavly 1950's, & series of mobiie militery
erovave ssts were desigued end prototypes produced. Later, development began
the PM-2L,92 a8 2h-telephone channel fixed set designed for civilien use, vhich
patterned after Swiss Srown-Boveri equipment. Later refinements led to the
-28. As 8 result of this experience in development and produciion, reporte
ndicate an sgressent wvap reeched in 1959 batveen Mumgary end the USSR wnder
ch Bangery, by 1963, will dewelop & wmore modezrn, broed-bend type of micro-
equipment having a capacity similar to the Vesna and the RAVG-958. While
t6 eleo indicate that scme of these sets, called the GTT/LOCO#* have becs

roduced already, it would szem that this was accomplished from the Veans
glm and specificatione handed over by the Soviets, and that these sets are
dutanded for test end Jdevelopment purposes insswnch as further development,
poasibly for improvement or refineeent, epparently is belng continued.

; There appears to be little activity in the field of coaxis)l cable develop-
ment at the present time. Host Bloc countries have coupleted development or
awe hed sccess to completed studies on the different types of cosxial cables
thels relative werite. The limited use of coaxiel ceble for high-capscity
ransmiesion systems sppesra to recsult from o problem of production.

¥ Although the deaignaticn E~-600 hag not been reported, 1t iz believed that
quipment for maltiplexing 600 telepbone channels will be developed.
B The FE-24 series ipcludes three models, the A, €, end L.
e fhere ave @ models of Yhis equipment, the GTZ/U000/500 for tremamitting
:i;phcms aud telovisicn sigesls sad the GTR/LUC00/A for transmitiing TV sigpes.s

Approved For Release 2000/05/15 SCHc&ki%9%01049A002200080001-8
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11I. Production
A. USSR

The USSR now produces microwave radio velay equipment for operation
in the 2,000 me/s end 4,000 me/s regions and equipment for maltiplexing 24,
30, end 60 telephone chennels. With the exception of the export of a small
number of gets to Bloc countries, the Soviet production of microwave radio
relay equiprent snd the accompsnylag miltiplexing equipment has been ingtalled
in domestic systems. Estimates of production of the Strele M and Strela T,
the B-50/120, and Vesns equipment ave shown below in Table 1.%  These estimates
reflect the starting detes of production and are based primaxily on the esti-

ted instollation of equipment. They represent mdnimm production ss they
Eﬁmﬂ& the operstion of ualy one broadbsnd channel for existing lines except
where availsble infommation indicates ctheruwise.

Although direct information on the factory production of radio relay
mitiplexing equipment in the USSR ia practically non-existent, it has
en possitle to determine the year in which pieces of equipment went into
roduction. The Strele ¥ was first produced in 1955 at the test plant of the
clentific Ressarch Instiiute of the Hinistry of Commmnications and Later wag
produced at ome of the plante of the Miplstry of the Radiotechnical Industry
MRIP). The Strela T, dsveloped during 1955, was in profuction in 1956. The
-60/120 radic relay equipmert was plemced in production sometime in 1958. The
rat modelo of the Feona equipment were produced. at the Scientific Resesrch
nstitute of the Ministry of Commwicstions in 1957-58. fThe zero-series of
Vesna ves produced in 19% and the Veans was belleved to be in full series
roduction by January 1960.
|

The USSR has not yet initiated the production of lerge quantities of
igh cepacity multiplexing equipment. The KRR 30/60, ubich cen be used in
alrs for multiplexing up to 60 telephone channels, has been produced for
everal years. The E-60 milbiplexer in 1939 wesz unfeygoing tests to sliminste
pertional defects. It is estimated that full production of the X-60 was
terted in 1960. Other multiplexing equipment for 300, 600, 900 and 1920
i‘selephom changels probabdbiy will be pleced in full production during 1961-65.

The relatively lov level of Soviet production of the R-60/120 and
vesna radio relay equipment csunot be sttyibuted to any particular production
difficulties. The USSR hos demonsitrated the capability to produce critical
arponents needed in microwave yadio relay equipment such as traveling wave
tubes, klystrons, metal-ceramic "lighthonee" triodes, and vave guidee, although
tube reliability ond service life still present some problems. The USSR has
not ellocated production resources, however, to provide thege components in
quantlities sdeguate for both militery and civil needs. Therefore, the problem
£ the Mlnlastry of Communications in obtaining adequate production of the
Yesna and R-60/120 for ingtallation on radio relsy lines has been, in part, a
protlem of priorities for components with the silitary heving first cholce.
Siwmilezly, the matter of priorities has alzo affected adversely the procure~
meat of adequate factory spuce for the series production of the Vesna.

Although coexinl cebles with 1-, 2-, and L-coaxisl tubes ape pro-
duced in the USSR, there is 1ittle datae available to permit the queantification
of this production. The USSR is known to have imported cosxial cable indica-
ting that the capacity for production has not been sdequate to satis?y domestic
requirensabs.

B. Eaat Germany

Ezgt Gexmany has beeon producing microweve radio relay equiymant
siece 1950. The BUC.G03, used for trapeaitiing up to 24 telephons channels,
has been produced since 1952, %he production of television relay equipment
gx startod 1n 1954 vith tae RVG 904 television video transuitter and the

905 which relays the sudio slgnel. Further improvements on the televieion
reley equipment were completed by 1958 and the RVG 908 video welay system went

#* Tgble 1 foilows om p. i .
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Table 1
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Estimated Preduction of Microwave Radio Relay Equipment,

Soviet Bloc, 1952-1965

Unite .

ussg
Strels M

Strela T
R-60/120
R-600, Vasna

EAST GERMANT

RVG-903
RVG-90%
RVC-50:
RVG~50
RVG-955
RVG=934
RVG-93
RVG-958

-2l ]
P28 |
GTT/4

2=5

10

195 1957 1958 1959 1960  1961™  1962-65""

20
10

100
30
30

o o O o O

]

50 50
30 30
10 25
5 10
50 50
20 o
20 0
0 15
0 15
0 0
0 0
0 0 |
10-20 Lo
0 o
0 0

50
40
40
30

0
0

50
40
50

50

20

40
40
50

10
0]

50
40
50
100

40
40
50

125-150 125-150 50-~75

50~75
25«50

100
60
200

800-1,250

w o © O

15
100
120-170
150-200

0
300
300=400

recelver for initiating, relaying, or receiving one radio frequency chamnel in one direction.

e B
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* A Ff, of microwave radio relay equipment 1s considered to be one transmitter and one

imetes of produetiom for 1961~65 are extremely tenuous, having as their prinecipal
base rpugh estimtes of facllities to ba installed during the period.
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into series production along with the awdio rvelay equipment, RVG-955. No new
ol-channel microwave radio relay equipment was brought into produciion by Esst
fermeny, however, until 1959 vhen the RVG-93h4, designed for pulse position
modulation, finally reached the production stege. The RVG-935, a 28-chennel
partly transistorized set, is to replace the RUG-93%4 in production in 1963.

¥t 18 estimdted thdt the kast Germen BW-Ysh, BRu-enennés eqiipreds conpaeidle
o the Scviet Vesne also will be in production in 1963. Table 1 showe une
gtimated production of microwave radio rveley equipment in East Germany.

The production of East German radio relay equipment was until about
955 largely Por export to the USSR and other bloc countries. Since that time,
however, export markebs for Esst German eguipment have fallen awsy and the
infustey has concentrated on producticon of equiyment for use in domestic systems.
Such is still the case todsy, and proposed East Cerman comminications systems
epparently will copsume most of the country's production af least through 1965,

East Cermany hss nobt yet introduced into production the V-60 multi-
plexing equipment. A limited nmummber of experimental units were produced at
he VEB Fermueldewerk Bautzen. The operating quelity of the equipment,
however, wag 50 lov that the end users would not accept the equipment without
er development. Lt e estimated that production of the V-60 will be
nitiated in 1961.

Tn Essat Germany the production of radio relay end multiplexing equip-
t for high capscity syctems has been delayed priusarily by problems of develop-
%. The repeated loss by defection to the West of experienced sclentists
& technicisns responsible for the development of radio reley and pultiplexing
quipment hes set back the plarned production of the RVG-934 snd $58 and the
-60 from oze to three yeers. Similerly, the defection of technlcally quali-
1ed pervacnnel sluoo has adversely affected the development and production of
crowave tubes and ather components so that the problem of adequete supplies
£ thasge components mey become & deterrent to series production when develop-
t has been completed.

East Germany produced coaxial cable until about 1957, wben, becmuse
£ the high cost of manufacturing, this production was discontinued. 7The in-
tallstion of new machinery at the KWO (Kebelwerk Oberspree) probsbly will
anoble East Cermany to start the production of this h-tube coaxial cable by
962. A styroflex coexisl ceble, type 17a, heving ore cosxial tube and 16
ed pairs, ls being produced presently in East Germany.

C. Humgery

‘ Hungery produces radio relay cquipment primarily for export to other
8ivo-Sovlet Bloc countriecs. The Hungarian 24-channel, 2,000 mc/s radio relay
quipment, PM-2k, has been in productiocn since 1957. The PM-28 wan first pro-
in 1960, arnd the Bungarlen GTZ/4H000 probebly will be produced in 1961.
timates of the production of this radio reley equipment are shown on Table 1,
bove.

Deleya in produstion of 4,000 me/s redic melsy equipment in Hungsry
annot be ativitwted o mapufecturing difficultiez. In Bungary, ss in East
lermony, the production of the CFP/LOCO equipment has been delayed primarily
y developmant provlems. Bupgary hes bhad long experience in the production
of telescmmmpications equipment and in the production of electron tubes.
his, plus the fect that production facilities at the Belofannisz Flant are

ing expanded, should ezpadite the productlion of high cepaclty redio relay
gquipment vhen development has been completed.

D. Czechosiovskia

|
|
1
‘ Merovave radio relsy egquipeent for the tremsmission of television
roadessts 18 produced im Czechoslovekie. Very little is known, howvever,; sbout
e volueme of this protmction. The Czech T 11 talevision relsy equipment
rates ab frequencies Lotwesn L4,500 snd 5,000 me/s. The MR 12 poxtable
{rectionsl trensmitier opexmies at f¥equencies up to 9,000 mc/s. Both of
se syvipaants were belng Yested in 1959, and they eare to be used only for

Approved For Release 2000/05/15 : GizERDRr$r81049A002200080001-8
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shcrt television relay lines within Czechoslovekia. It is esiimated, therefore,
that producticn of the DP 11l and the MR 12 will be limited to & amall number of
wmits. Hsin telecommanications lives within Czechoslovakia will be sguipped
with lzporied radio relay equipment.

E. Pfolavd

e Polish electronics inmdustry bas not indicsted a capability for
developing high capacity microvave radio relay equipment. It is possible,
nowever, that copica of the Vesua were assembled in Poland in 1960. Poland
has initiated the productiom of L-tude scaxial cable ot the Kyakow {able
Pactory, and will likely produce ceble ror other Bloe countries. Information
doer ot permit the guaniification of Polian production of cosxisi cable.

I¥. Operational Facilities

. At the present time the Soviet Bloc is Just begloning to establiish a
modern mainlive muiti-purpose/maltd -user telecoaymmications petwork. The need
for swh faeilities has been recognized by tbe Bloc for s mumber of years and
wag refilected in announced Soviet plams as early as 1956. Since that time,
novever, progress oo the establishment of this network apparently has been
Alow.

| The two wvowed purposes of “hils modern mainline telecommiricatione network
are to increase {nterurban and internatiopal telephone service capaclty and to
sstablisk & Dloc-wide television netuverk. Although television petwork service
has been given the most publicity, it 4s beliewved that the atrategic implica-
tiong of exparded mednline telecommmications facilities may be the primary
motivating fovee. Flaps eall for the use of both microvave radic reley and
coaxial cable Facilities in this petwork. In scmse instances it is beliewed
that microwave and cable lines will more or leas parallel each other. The

use of boih microwave and cable facilities not only provides & large service
wolwse potential, but alno reduces substantially the overall vulnerability of
the network. Cable lines can be "hardened” by burying both the csable and
vepeater stations, thus reducing vulnerability to disruption from sir altack
or other causes. Microwsve lines, becsuse of the spatisl separation of the
stations (25-3% milea), can be easlly gnarded, thus reducing vulnerability to
sebotege. The dusl use of these facilities even on the same route, therefore,
offers adventugee that may well justify the sdded cost involved.

A SR

‘ The Seven Year Pizn of the USSR calls for the establishment of an
estinated 30,500 Xm. of main telecommmnicatlions lipes by the end of 1965.

Taese lines are to provide domestic and Inteynationad televigion natwork zerwicd
and interurban apd intersatlional telephone seswice. As the facilities to be
installed sre multi-puarposs/milti-user and sas they will provide ihe backbons of
the mainline telecommuilrations petwork in the USSR, both civil aud military
Wwill share their use.

Progress in fulfilling the Seven Yeayr Plan for main telecommmumnics-
tions livas in the USSR sppears slow. These lines utilize both microwave
radio relay and cosxial cable facilities. Teable 2V sumarizes the verious
types of equliment employed on these lines apd indicetes equipment cmpecity
potentials, lengths of line on vhich the equipment is employed, and présent
gervice usage.

As cen De peen fron the table, the majority of microwave lines in
operation at. the present time in the USHER utilize Strela M or Strels T equip-
ments and only @ very few lines employ R-60/120 oxr R-60C (Vespa) microwavs
oy cosxlal cehle facilities. In sdditiom, the majority of the higher-cepecity
lines are not velng utilized at snyvbere pear dessigned cepacity poteotials.

W Teble & foiicws om B.F -
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nty-four telephone channel multiplexing equipment (K-24) is the higbest
capecity equipment presently in use on microwave radio relay lines. Multiplex-
ing equipment KRR 30/60 and K-60 are in use on multiconductor cable lipes in
the USSE. The K-1920 multiplexing equipment also has appeared on Soviet cadle
nlines accoxding to a report in Vestnik Svyazl.*

A comparisoh of planned goals and present status, both in terms of
length of lines and capacity exploitation, casts serious doubis at this time

op plen fulfillment. It is possible that the majority of lines planned are

not to be completed until the latter part of the plan period; perhaps in 1964
1965. This may also be true for capacity utilization. Anncuncements by
Ministry of Comminicetions complaining about the slow progress being made
stressing the importance of network television expansion and the expansion
of automatic interurban telephone service, however, tend to diminish these
possibilities and to reinforce the suspicion that problem areas have developed.

B. European Satellites

At the present time, there are no microwave radio relay lines in
ration in the Europesn Satellites that are comparable to the R-600 (Vesna})
2ipment ip the USSR. There vere same 6,000 km. of radio relay line in

vide up to 24 tslephone channels or one television channel. Table 3¥%
izes the kinds of egquipment in use in the Europeesn Satellites.

As pointed out sbove, both East Germany and Hungsry are trylng to
develop Vesns-type equipment. Relther of these, however, are ready for opera-~

estimated. I% is believed, however, that the GTT/4000 is in a more advanced

. It is probable thet some of the 16,000 km. of line planned to be
rational by at least 1965 will use RWG-958 and GTT/LOOO equipments. In

tion to the use of RVG-958 and GTT/4000 equipment, the R-600 may also be used
in the European Satellites.

‘ o ccaxisl csble routes are known to be in operation in the Eurcpean
Setellites at the present time although plans call for coaxial cable lines con-

ting Esst Germany, Czechoslovakie, Poland, and the USSR by the end of 1962.

lementation of plens to install such cable will be dependent on availability
of L-tube cable from the USSR Poland, or East Germany. Some type 17s coaxial
g:tles bave been laeyed in recent yeers, in East Germeny, although these cables

e reported %o be lnoperative because of a lack of 60-channel telephone mlti-
plexing equipment.

The intra-Bloc television netvork (Intervision), which is scheduled to
copnect all Soviet Bloc cepitals by the end of 1962, will use both microwsve and
coaxial ceble facilities. In the early stages, R-600 probably will be the prin-
cipal microvave equipment used, tut as RVG-958 and GF?/LO0O becoms available they
also will be employed.

V.| EProblems
The epparently slow progress being msde in the installiation and operation of
modern meinline telecommumications facilities in the Soviet Bloc has two facets:
slowpess in establishing nev lines, and slowness in utilizing established lines
&t oy near design capacliy levels. The following are poassible ressons for this
slowneses ’

A. USsH

1. There has been & leck of allocation of resources for reseerch
anfl development end produciion of high-cepacity microwave and multiplexing

#  Yestnik Swyazl, Cctober 1960, printed an srticle stating thet X-1920
system hag appeared on ceble mainlines. This report has not been verified yot
by| other souvrces.

*3 Table 3 follows on p. ? R
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SEnCaR=L=T
Table 3

Migrovave Radio Relay Equipment in Use in Furopean Satellites, 1960

Coupbxy and Bouipment Channel Capacity
Bulgaria
RVG-93L, 24 telephone
Gzechosloyelia
Dr-11 1 televigion
Fast Gorman and USSR equipmea?t 1 television
PP-2), (Swiss and UK) 2l telephone
TR-1000 (French) 48 telephone
TH-110 (French) 1 television
Fasy Gewmny
RVG-903 24, telephone
RVG~904, ‘ 1 television
RYG~905 . -~ 1 radiobroadeast
RVG-908 1 television
RYG-934 2/, telephone
ETR~1,000 and KTR~100 (UK) 1 television
Jungary
Fie-24, 2l telephone
1§28 2l telephone
I4-23 (Swiss) 2L, telephone
Swigs and Vest German equipment 1 television
Poland
RVG~-303 24 telephone
PR-24,/2200 (West German) 2), telephone
T-770 (Franch) 1 television
FHT-4003 {French) 1 television
Bwmnis
RVG~903 2/, telephone
S~E~C~B-E~T
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equipment because of priorities imposed by Soviet military needs for other
types of electronie eguipment.

2. There hes been indecision in allocating research and development
and production facilities among alterpative systems: microwave, coaxial cable,
radlo scatter, and possibly even lopg-distance wavegulde.

3. The Sovieis are procesding slowly with installation in the early
stages of ths Seven Year Plan period with the intent of accelerating this in-
gtallation in the latter stages of the plan vhen military demands for electio-
nic eguipment mey be proportionastely less.

B. Buropean Satellites

The cnly known high-capecity microwave systems being developed in
the Europesn Sstellites sre the RVG-958 in East Gerxmsny and the GFT/4000 in
ungary. In Fast Germany, the RVG-958 is still in research and development
gewm of lack of skilled lsbor and resource allocations. Information on the
status of developwent of the GTT/LOCO in Hungary is limited, but research and
developrent difflculties possibly are being encountered.

NI. Major Gaps in Information

A. The status of the GTT/L000 in Hungary.

| B. Production schednles for microweve redic relay equipment and coaxisl
r:able in the USSH.

| C. Status of multiplexing equipment development, production, and use of
50 talephone chsonsls and above 1n the USSR, Hungary, and Eaat Germany.

D. Yearly plsn goals for installing microwave radic relsy and coaxisl
able 1ines in the USSR including proporticns of various types of equipment to
used (plan data availsble covers ouly total plan goals for 1965 by major

ategories of equipment, i.e., microweve and coaxial cable).

E. Status of production of microwave radio relsy equipment in Czechoslo-
a.

. Kajor Recearch Gapa

A. An estimate of ithe total channel kilometers of microwave radio relsy
end cosxiel ceble facilities in the various countries of the Sowiet Bloc.
(Definition of chsonel kilometer needed.)

B. An estimate of the total number of microweve radio relay units in
operation in the Soviet Bloc by type of facility. (Definiltion of unit needed.)

€. Refinewent of the estimates of producition and of fecilities to be
installed during 1961-65.
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